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2.3.3 ONSITE METEOROLOGICAL MEASUREMENTS PROGRAMS

RESPONSIBILITIES

Primary - Accident—tvatuation—-Branch—AEB)>Probabilistic Safety
Assessment Branch (SPSB)

Secondary - None

I. AREAS OF REVIEW

For this section of the site safety assessment for an early site
permit application, information trfermation is presented by the
applicant and reviewed by the staff concerning the onsite
meteorological measurements programs, including instrumentation
and measured data. The review covers the following specific
areas:

1. Meteorological instrumentation, including siting of sensors,
sensor performance specifications, methods and equipment for
recording sensor output, the quality assurance program for
sensors and recorders, and data acquisition and reduction
procedures.




IT.

Meteorological data, including consideration of the period
of record and amenability of the data for use in
characterizing atmospheric dispersion conditions.

Additional meteorological measurement requirements for
emergency preparedness planning pursuant to 10 CFR Part 50,
§50.47 (Ref. 1) and Appendix E to 10 CFR Part 50 (Ref. 2)are
reviewed by AEBSPSB as a secondary review responsibility for
SRP Section 13.3.

ACCEPTANCE CRITERIA

AEBSPSB acceptance criteria for the onsite meteorological
measurement program are based on the relevant requirements of the
following regulations:

A. 10 CFR Part 100, §100.16te>t2>20(c) and §100.21(d)
(Ref. 3) as related to meteorological data collected
for use in characterizing meteorological conditions of
the site and surrounding area.

o

C. 10 CFR Part 50, Appendix I (Ref. 5), as related to
meteorological data used in determining the compliance
with the numerical guides for doses to meet the
criterion of "as low as is reasonably achievable.”

Specific criteria necessary to meet Part 100 and Appendix I are
as follows:

1.

The onsite meteorological measurements programs should
produce data which can be summarized to provide a
description of the meteorological characteristics of the
site and its vicinity for the purpose of making atmospheric
dispersion estimates for both postulated accidental and
expected routine airborne releases of effluents and for
comparison with offsite sources to determine the
appropriateness of climatological data used for design
considerations. The criteria for an acceptable onsite
meteorological measurements program are documented in the
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Regulatory Position, Section C, of Regulatory Guide 1.23
(Ref. 6).

The following additional criteria are used to judge the
acceptability of meteorological data summaries for
atmospheric dispersion estimates: (Ref. 7)

a. For the prebiminarv—safety—anatysis—report—PSAR; early
site permit application, at least one annual cycle of

onsite meteorological data should be provided at
docketing.

Meteorological data should be presented in the form of joint
frequency distributions of wind speed and wind direction by
atmospheric stability class in the format described in Regulatory
Guide 1.23. A listing of each hour of the hourlv-averaaed
parameters should be provided on magretic—tapeelectronic media in
the format described in Appendix A to this Standard Review Plan
section.

Evidence of how well these data represent long-term conditions at
the site should be presented.

ITI.

1.

REVIEW PROCEDURES

Meteorological Instrumentation

The basic meteorological parameters measured by
instrumentation are reviewed and should include wind
direction and wind speed at two levels, ambient air
temperature difference between two levels, temperature, and
atmospheric moisture (at sites where water vapor is emitted,
as from cooling towers or spray ponds).

a. Instrument Siting

Instrument types, heights, and locations are compared
generally to the position stated in Regulatory Guide
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1.23, Positions C.1 and C.2. Detailed review
procedures follow.

(1) Local Exposure of Instruments

The Tocal exposure of the wind and temperature
sensors is reviewed to—asstre ensure that the
measurements will represent the general site area.
A determination is made whether the tower which
supports the sensors will influence the wind or
temperature measurements. Professional experience
and studies have shown that wind sensors should be
mounted on booms such that the sensors are at
least two tower widths away from an open-latticed
tower. For temperature sensors, mounting booms
need not be as long as those for wind sensors but
must be unaffected by thermal radiation from the
tower itself. No temperature sensors may be
mounted directly on stacks or closed towers.
Mounting booms for all sensors should be oriented
normal to the prevailing wind at the site.

A determination is made whether the terrain at or
near the base of the tower will unnaturally affect
the wind or temperature measurements. Heat
reflection characteristics of the surface
underlying the meteorological tower (grass, soil,
aravel, paving, etc.) are estimated to—asstre
ensure that localized influences on measurements
are minimal. The position, size, and materials
used in the construction of the recorder shack and
nearby trees are also examined for potential
localized influence on the measurements.

(2) General Exposure of Instruments

Since the objective of the instrumentation is to
provide measurements which represent the overall
site meteorology without ptant structure
interference, the tower position(s) must have been
selected with this general objective in mind.
Examination of topographical maps, which have been
modified to show finished ptant grade of a nuclear

2.3.3-4



power plant or plants of specified type that might
be constructed on the proposed site, and a site
visit along with professional judgment on airflow
patterns are used to determine and evaluate the
representativeness of the Tocation(s).

The nplanned otarit structure lavout of a nuclear
power plant or pnlants of specified tvbe that miaht
be constructed on the proposed site (to the extent
known), including structure heights,—are is
examined for potential influence on meteorological
measurements. Sensors should be located at Teast
10 obstruction heights away from the obstruction
to minimize this influence.

Meteorological Sensors

The type and performance specifications of the sensors
are evaluated. Manufacturers' specifications and
analysis, and operating experience for these sensors
are considered in evaluation of adequacy with respect
to accuracy and the potential for acceptable data
recoverv. Standardized evaluations such as References
9 and 13, and operational experience reports contained
in research papers, are utilized.

The suitability of the specific type of sensor for use
in the environmental conditions at the site is
evaluated. To this end, the range of wind conditions
and the ability of the sensors to withstand corrosion,
blowing sand, salt, air pollutants, birds, and insects
are considered.

I[f the sensors are new and unique, a meteorological
instrumentation expert may need to be consulted.

Recording of Meteorological Sensor OQutput

The methods of recording (e.g., digital or analog,
instantaneous or average, engineering units or raw
voltages) and the recording equipment, including
performance specifications and location of this
equipment, are evaluated. Manufacturers'
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specifications and operating experience for the
recorders are considered in evaluation of adequacy with
respect to accuracy and the potential for acceptable
data recovery.

The controlled environmental conditions in which the
recorders are kept {inastrumert—shack—or—cortrot—roomr
are reviewed for adequacy in accordance with the
manufacturers' specifications. The ability to obtain a
direct readout from the recorders in situ during
routine inspection of systems is checked to ensure that
the inspector will be able to relate the recorder
output directly to the sensor measurement. Some
specific criteria are contained in Regulatory Guide
1.23, Position C.3.

The reviewer determines that there are provisions for
proper display of measurements of wind direction, wind
speed, and vertical temperature difference in the
control room durina otaft operation of a nuclear power
plant or nlants of specified tvbe that might be
constructed on the proposed site.

Instrumentation Surveillance

The inspection, maintenance, and calibration procedures
and their frequency are evaluated. These surveillance
procedures and the frequency of attention that the
instrumentation systems receive are compared to
operating experience at this site and other sites with
similar instrumentation with the objective of
determining that acceptable data recovery with
acceptable accuracy will be obtained throughout the
duration of the meteorological program. Criteria for
acceptable accuracy and acceptable data recovery are
specified in Regulatory Guide 1.23, Positions C.4 and
C.5.

Data Acquisition and Reduction

The procedures, including both hardware and software
for data acquisition and reduction, are evaluated.
Since there are many methods of acquiring data from
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meteorological measurement systems which are acceptable
to the staff, the review procedure varies. The basic
components of the program which are reviewed to
ascertain the acceptability of data acquisition and
reduction are:

(1) accuracy of direct measurements and their
precision,

(2) accuracy in conversion of direct measurement units
to meteorological units,

(3) adequacy of frequency and mode (instantaneous or
average) of sampling, and

(4) averaging time of system outputs for final
disposition and accuracy of these data.

Since the instrument accuracy criteria in Regulatory
Guide 1.23 refer to overall system accuracy for time-
averaged values, the overall system accuracy is
evaluated in addition to the component (sensor,
recorder, and reduction) accuracies. The evaluation
consists primarily of using statistical procedures for
compound errors, based on sensor accuracy, recorder
accuracy, conversion of units accuracy, and frequency
and mode of sampling (Ref. 10).

Meteorological Data Summaries

Annual (i.e., representing the annual cycle) joint frequency
distributions of wind direction and wind speed by
atmospheric stability class are evaluated for sufficient
detail to permit the staff to make an independent
determination of the atmospheric dispersion conditions.

The format of the data (joint frequency distribution and
hourly average) is reviewed to ensure that it will be usable
by the staff. The formats in Regulatory Guide 1.23 and in
Appendix A to this Standard Review Plan section are used for
comparison. If a site has a hiah occurrence of low wind
speeds. a finer cateaorv breakdown should be used for the
lower speeds so data are not clustered in a few categories.

2.3.3-7



"Calm" wind conditions (which should be defined as wind
speeds less than the starting speed of the anemometer or
vane. whichever is hiaher) are checked for reasonableness.
For the joint frequency distribution summary, they Fhey
should be in the distributions as a separate wind speed
class, without directional assignment, for each atmospheric
stability class.

Data aualitv mav be checked usina the NUREG-0917 (Ref. 12)
methodology and/or a computer spreadsheet.

Annual joint frequency distributions for each expected mode
of release (i.e., ground level and elevated) are checked for
appropriateness of heights of measurements of wind
direction, wind speed, and atmospheric stability. Winds at
the 10-meter level and the temperature difference (AT)
between the vent height and the 10-meter level are used for
vent and penetration releases. Winds from near release
height and AT between release height and the 10-meter Tlevel
are used for stack releases.

The climatic representativeness of the joint frequency
distribution is checked by comparison with nearby stations
which have collected reliable meteorological data over a
long period of time (10-20 years). The distributions are
compared with sites in similar geodaraphical and
topographical locations to—asst+re ensure that the data are
reasonable.

References 8 9 through +F 13 are information sources that are
used during the
review.

EVALUATION FINDINGS

The reviewer verifies that sufficient information has been
provided in accordance with the requirements of this SRP section
and that the evaluation supports the following type of concluding
statement, to be included in the staff's safety evaluation
report:

As set forth above, the The staff has reviewed the available
information relative to the onsite meteorological
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measurements proaram and the data collected bv the program.
As described above. the abplicant has provided and
substantiated information on the meteoroloaical measurements
prodaram. Also. the applicant has met the Reaulatory
Position in Reaulatorv Guide 1.23 with respect to
meteorological data collection and equipment. Fhe—staff
corctudes—that—the—Ssystemprovides adeguate—data—to

Therefore. the staff concludes that the svstem pbrovides
adeauate data to represent onsite meteoroloaical conditions
as reauired bv 10 CFR 100.20. The onsite data also provide
an accentable basis for makina estimates of atmospheric
dispersion for desian basis accident and routine releases
from a nuclear power plant or bnlants of specified tvbe that
miaht be constructed on the propnosed site to meet the
reauirements of 10 CFR Part 100 and Appendix I to 10 CFR
Part 50.

These statements should be preceded by a brief summary
description of the onsite meteorological measurements program
covering the following items:

height and location of meteorological sensors by type,

2.3.3-9



2. period of data record,

3. data recovery, and
4. meteorological parameters used for atmospheric diffusion
estimates.

V. IMPLEMENTATION

The following provides guidance to applicants and licensees
regarding the staff's plans for using the SRP section.

This SRP section will be used bv the staff when performina safety
evaluations of earlv site permit appnlications submitted by
applicants pursuant to 10 CFR Part 52. Except in those cases in
which the applicant proposes an acceptable alternative method for
complying with specified portions of the Commission's
regulations, the method described herein will be used by the
staff in its evaluation of conformance with Commission
regulations.

Implementation schedules for conformance to parts of the method
discussed herein are contained in the referenced regulatory
guides.
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APPENDIX A
Standard Review Plan Section 2.3.3

RECOMMENDED FORMAT FOR HOURLY METEOROLOGICAL
DATA TO BE PLACED ON MAGNETIC—FAPEELECTRONIC MEDIA =7
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At the beginning of each tape file, use the first five (5)
records (which 4s are the equivalent of ten punch cards) to give
a tape file description. Include plant name; location (latitude,
longitude); dates of data; information explaining data
containeding in the "other" fields if they are used; heights of
measurements; and any additional information pertinent to
identification of the tapefile. Make sure all five records are
included, even if some are blank. Format for the first five
records will be 160A1. Meteorological data format is (¥614,
+214, 13, 14, 25F5.1, F5.2, 3F5.1).

A1l data should be given to the tenth of a unit, except solar
radiation, which should be given to a hundredth of a unit. This
does not necessarily indicate the accuracy of the data (e.g.,
wind direction is usually given to the nearest degree). All
nines in any field indicate a lost record (99999). A1l sevens in
a wind direction field indicate calm (77777). If there are only
two levels of data, use the upper and lower Tlevels. If there is
only one level of data, use the upper Tlevel.




MAGNEFTC—FAPE-METEOROLOGICAL DATA ON ELECTRONIC MEDIA

LOCATION:

DATE OF DATA RECORD:

_1614 Identifier (can be anything)

1214 Year

I3 Julian Day

14 Hour (on 24-hour clock)

ACCURACY

F5.1 Upper Measurements: Level = _  meters
F5.1 Wind Direction (degrees) .
F5.1 Wind Speed (meter/sec) .
F5.1 Sigma Theta (degrees) -
F5.1 Ambient Temperature (°C) -
F5.1 Moisture: .
F5.1 Other: -
F5.1 Intermediate Measurements: Level = __ meters
F5.1 Wind Direction (degrees) .
F5.1 Wind Speed (meters/sec) .
F5.1 Sigma Theta (degrees) -
F5.1 Ambient Temperature (°C) -
F5.1 Moisture: .
F5.1 Other: -
F5.1 Lower Measurements: Level = meters
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F5.1 Wind Direction (degrees)

MAGNEFHHC—FAPE-METEOROLOGICAL DATA ON ELECTRONIC MEDIA (Continued)

F5.1 Wind Speed (meters/sec) .
F5.1 Sigma Theta (degrees) -
FH.1 Ambient Temperature (°C) -

F5.1 Moisture: .
F5.1 Other: -

F5.1 Temp. Diff. (Upper-Lower) (°C/100 meters) -
F5.1 Temp. Diff. (Upper-Intermediate) (°C/100 meters)__
F5.1 Temp. Diff. (Intermediate-Lower) (°C/100 meters)__
F5.1 Precipitation (mm) -

F5.1 Solar Radiation (cal/cm?/min) o
F5.1 Visibility (km) -
F5.1 Other: -

F5.1 Other:
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